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n el concepto del genero Hedyotis en Mexico, cuatro de las especies conocidas, H. gait

In early 20 ;h century literature on the tribe Hedyotideae of the Rubiaceae the name Hedyotis L. was applied

to many members of the tribe in both hemispheres. The main recent proponent of the name Hedyotis was

Fosberg (1943) in his treatment of 24 Polynesian species of Hedyotis. He stated that he was adopting Hedyo-

tis in the broadest sense because "the criteria to segregate the species involve not very fundamental differ-

ences in structure" (Terrell 1996:2-5). Under Hedyotis he recognized five subgenera and commented that

many botanists would consider these as genera. Despite his broad view of genera, he favored extreme split-

ting for subdivisions of species, e.g., he described 39 named forms of Hedyotis acuminata (Cham. & Schltdl.)

Steud.(now Kadua acuminata Cham. &Schltdl). He also considered seed characters as unimportant because

"they vary so much that no two are alike in a single capsule". In subsequent papers Fosberg continued to

use the name Hedyotis.

A recent study of Asian Hedyotis shows that many species related to the type, Hedyotis fruticosa L., of

Sri Lanka and India, have unique capsule and seed morphology (Terrell & Robinson 2003). These species,

in the genus Hedyotis, so far as known, are restricted to Asia and the western Pacific. Excluded from this

concept are the mid-Pacific elements more recently treated as Kadua Cham. & Schltdl. (Terrell et al. 2005)

and the NewWorld species that have currently been placed in Hedyotis.

Many of the American Hedyotideae that were once placed in Hedyotis are now recognized as separate

genera on the basis of structural features, particularly seeds and habit. Some of the segregate genera were

described as new, including Carterella, with one Mexican species (Terrell 1987), Stenaria with five U.S. and

Mexican species (Terrell 2001a), and Stenotis with seven Baja California and one Arizona species (Terrell

2001b). In addition, Houstonia and North American species of Oldenlandia each have five Mexican or

Mexican-U.S. species (Terrell 1996; Terrell & Robinson 2006). In recent years further study has included

about 12 additional hedyotoid genera. None of these genera were found to have seeds and other characters

similar to those of the five species studied here.

Weprovide a further needed reclassification for Mexican Hedyotis species. A new genus, Mexotis, is

described, including Hedyotis galeottii, H. kingii, H. latifolia, H. terrellii, and a newly described species, M.

The removal of Western Hemisphere Hedyotideae from Hedyotis is supported by two recent studies
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using DNAsequencing. In the DNAstudy of Andersson and Rova (1999), such species once placed in

Hedyotis are not closely related to the Asian and eastern Pacific Hedyotis, the latter represented by H. mac-

rostegia Stapf or the Central Pacific H. hillebrandii (Fosberg) Wagner &Herbst. (now Kadua axillaris (Wahra)

Wagner & Lorence). In a more complete survey, Karehed et al. (2008) show the division more clearly, and

they call for the narrower interpretation of Hedyotis. Thus, the morphological and DNAevidence agree in

the need to exclude American species of Hedyotideae from the genus Hedyotis. The Karehed et al. study

subdivides the Hedyotidae (as Spermacoceae) into many discrete clades that are not only distinct from

Hedyotis, but distinct from each other. Two such groups are the Arcytophyllum/Houstonia/Stenaria Clade, to

which many of the previously studied American Hedyotideae listed above belong and the Manettia/Bou-

vardia branch, the latter being close to the Spermacoce Clade. No DNAsequences are available for any of the

species placed here in Mexotis, and conclusions regarding which group is closest to Mexotis are based on

structural features.

A paper by Church (2003) contributed an important molecular study on Houstonia and related genera,

but did not include any of the five Mexican species that we investigate here.

Mexotis includes four species of large herbs or subshrubs with woody stems, long internodes, large

elliptic or ovate leaves, long petioles, filiform pedicels, and generally flattened seeds with central punctiform

hila. These species are native to Oaxaca and Veracruz. A fifth smaller species, M. latijolia, has herbaceous

or woody-based stems and smaller leaves. It appears closely related to the four more robust species and

ranges from Veracruz to Guatemala. This species is the only one of the five with a known chromosome

number, n = 17, a number not known to occur in any other species of Hedyotideae.

The five species (Table 1; Figs. 1-5) have significant reproductive and vegetative characters. The seed

types fall into two groups, the kingii group and the galeottii group. The kingii group is represented by M.

kingii, the type species, which has somewhat thicker seeds, sometimes polygonal in outline and being often

obtusely angulate or obtusely ridged. The compression is moderate or slight. These exact characters have

not appeared in other Hedyotideae species. Mexotis terrellii is also in this group because of its apparent

similarity to M. kingii; however, unfortunately the collections have immature seeds. The second seed type

group includes M. galeottii, M. latijolia, and M. lorencei. These species have thin, flat or strongly compressed,

concavo-convex seeds. In M. galeottii and M. latijolia the seeds are slightly to moderately concavo-convex.

In M. lorencei the seeds become strongly concavo-convex and may appear cupulate. In M. galeottii and M.

latijolia the seed areoles (cells) are radially elongated, and M. galeottii is unique in having narrow, usually

partial, sometimes complete, wings. These same two characters also occur in the genus Bouvardia, which,

however, carries the winged character to extremes, as many Bouvardia species have broad, conspicuous

wings (and large capsules) (Blackwell (1968).

Mexotis Terrell & H. Rob.
,

gen. nov. Type s rell) Terrell & H. Rob.

Perennial herbs or subshrubs typically with thick, woody, erect to decumbent, stems ca. 0.4-1.5 mlong, in

M. latijolia stems 15-55 cm tall, woody only at base. Leaves opposite, blades ovate to elliptic, acute to

slightly acuminate, glabrous to sparsely or minutely puberulent or pubescent. Stipules interpetiolate. Inflo-

rescences with slender or filiform pedicels, branching alternate or partially opposite. Calyx lobes lancolate.

Corollas white or purplish to rarely rose, 3-13 mmlong, funnelform, valvate, 4-lobed, not appendaged,

glabrous to densely pubescent inside; heterostylous, with pin and thrum forms. Capsules subglobose to

broader than long, where stages are first loculicidally then septicidally dehiscent. Seeds numerous, concavo-

convex or obtusely ridged, one species with narrow wing, hilum central, punctiform, areoles isodiametric

or radially elongated.

The genus name, Mexotis, is derived from Mex- as in Mexico and -otis as in Hedyotis, referring to an



Brect, with woody stems and stout woody bases, height 45-1 50 cm; leaf blades 25-1

1

ns and inflorescence axes minutely hirtellous; seeds often obviously winged

ns and inflorescence axes glabrous; seeds not winged.

tipules to 1 mmlong; calyx lobes 5-6 mmlong; capsules 5.0-5.5 x 6-7 mm
tipules 2-4 mmlong; calyx lobes 1 -4.7 mmlong; capsules 1 -4.5 mmin diam.

. Inflorescences 3-15 x 6-18 cm; pedicels 7-32 long.; calyx lobes 1-2 mmlong; core

e appendages 1-2 mrr

Perennial herbs or small shrubs. Stems 60-150 cm tall, to ca. 2.5 mmthick and woody toward base, stout,

subterete, erect, glabrous or minutely hirtellous on upper stem and in inflorescence, few-several branched.

Leaves with slender petioles 2-7 mmlong, blades 40-85 xl2-38 mm, ovate or ovate-lanceolate, acuminate,

glabrous above, glabrous or hirtellous on midrib beneath. Stipules 1-3 mm, broadly deltate, cuspidate with

tip 1-2 mmlong, glabrous or with few thick marginal teeth. Inflorescence with terminal, few-flowered

cymes, branches densely and minutely hirtellous, flowers heterostylous, pedicels 2-7 mmlong, very slender

or filiform. Hypanthium glabrous; calyx lobes 1-2 x 0.3-0.7 mm, lanceolate, acute or submucronate, gla-

brous. Corollas 4.5-9.7 mmlong, funnelform or broadly funnelform, white, glabrous externally; tubes

2.8-4 mmlong, 1-2.5 mmwide at base, 2.2-4.5 mmwide at throat, densely puberulent within; lobes

2.2-5.2 x 1-2.5 mm, ovate, densely downy on adaxial face with white gland-tipped hairs. Pin flowers with

stigma lobes 0.6-1.5 mmlong, oblong or linear, exserted 1-2 mmbeyond throat, anthers located at 3/4-point

from base of corolla tube. Thrum flowers with anthers 1.0-1.5 mmlong, linear or narrowly oblong, sessile

or on filaments 0.5 mmlong, attached at sinuses, stigmas located at midpoint of corolla tube. Capsules

2.2-4.0 x 2.2-4.5 mm, subglobose or somewhat compressed, 3/4-4/5 inferior, rather thick-walled, glabrous,

loculicidally dehiscent. Seeds 0.8-1.2 x 0.8-1.2 mm, black, strongly compressed, very thin, flat, slightly to

moderately concavo-convex, in outline orbicular or suborbicular, margins thin, wings present or absent,

complete or partial, very narrow, 0.1-0.2 mmwide, fragile, hilum punctiform, testa finely reticulate, areoles

radially elongated (Fig. 1). The pollen was found by Joan Nowicke (Terrell et al. 1986) to be similar to that

of Hedyotis kingii. Chromosome number unknown.

Distribution and Habitats.— Forests and rocky slopes. Mexico: Oaxaca. Llano Verde area, Sierra de

Juarez, north of the city of Oaxaca; Veracruz, in Sierra Madre Oriental northeast and northwest of Xalapa.

Notes.— Additional nomenclatural and morphological notes were included in the Terrell and Lorence

(1989) description of Hedyotis galeottii. The minute pubescence on the stems and inflorescence branches

distinguish the species.

. Martens & Galeotti) Terrell & H. Rob., comb. nov. (Fig. IE, F). Oldenlandialatifdia
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Perennial herbs with roots sometimes woody. Stems 15-55 cm tall, occasionally rather woody at base, tet-

ragonal or rounded-tetragonal, slender, erect, decumbent or spreading, glabrous or rarely pubescent,

sparsely to much branched. Leaves with petioles to ca.10 mmlong, blades 4-32(-45) x 3-14(-24) mm,

median blades ovate to broadly elliptic or ovate-lanceolate, upper blades becoming lanceolate or linear-

lanceolate, glabrous or puberulent above, glabrous beneath, base rounded to cuneate, apex obtuse or

rather acute. Stipules to 2 mmlong and wide, ovate or deltate, glabrous or short-pubescent, margin with

several glandular teeth to ca. 1.5 mmlong, apices truncate to lacerate. Inflorescence with terminal, few-

flowered cymes, flowers heterostylous, closed at night, pedicels to 5(-10) mmlong, very slender or filiform.

Hypanthium glabrous or puberulent; calyx lobes 0.4-1.5 x 0.2-0.7 mm, scarcely to somewhat longer than

capsules, erect, deltate to lanceolate, apices acute or obtuse, margins and sinuses glabrous or with white

hairs to ca. 0.1 mmlong. Corollas 3-7.3 mmlong, funnelform or broadly funnelform, white, purplish, or

rarely rose, glabrous externally; tube (2-)2.3-3.3(-4) mmlong, usually 1-2 times longer than lobes, some-

what widened distally, 0.6-1.4 mmwide at base, 1.8-3 mmwide at throat, glabrous or puberulent within;

lobes 1-3.3 x 0.6-2 mm, ovate, glabrous or puberulent within. Pin flowers with stigma lobes 0.4-1.3 mm
long, linear, exserted 0.5-2 mmbeyond corolla throat, style 2.4-4.3 mmlong, filiform, anthers 0.5-0.8 mm
long, 0.2 mmwide, narrowly oblong or elliptic, yellow or whitish, included near midpoint of corolla tube,

sessile or subsessile. Thrum flowers with anthers 0.7-1.2 x 0.2-0.3 mm,narrowly elliptic or narrowly oblong,

yellow or whitish, exserted at throat on filaments 0.2-0.8 mmlong, stigma lobes 0.4-0.6 mmlong, in-

cluded near midpoint of corolla tube on style 1-1.6 mmlong, filiform. Capsules 1-2.7 x 1-3.5 mm, usually

slightly wider than long, or subequal, usually 3/4 to 9/10 inferior, moderately compressed, thin-walled,

glabrous or with few hairs on calyx margins, cuneate or rounded toward base, apex retuse, dehiscing

widely loculicidally and then septicidally. Seeds 8-24 per capsule, 0.5-1 x 0.4-0.9 mm, black, strongly

compressed, very thin, slightly to moderately concavo-convex, in outline broadly elliptic to suborbicular,

margins thin or slightly rounded, hilum punctiform, testa finely reticulate, areoles radially elongated (Fig.

1). Chromosome number: n = 17 (Lewis in Terrell et al. 1986, as Houstonia gracilis).

Phenology. —Flowering throughout year.

Distribution and Habitats.— Moist soil, shaded places, banks, slopes, among rocks, sides and bases of

cliffs, montane rain forest; altitudes recorded for a few collections vary from 330-1430 m(1000-4300 ft).

Mexico: Veracruz (mainly from Cofre de Perote and Jalapa south to Orizaba), northern Oaxaca, Chiapas,

and west and central Guatemala.

Notes.— Stephen Koch reported (pers. comm. 1980) that this species was for sale in Coyoacan, Mexico

City, as a house plant. It grows rapidly and continually produces numerous small flowers.

Standley (1918) listed Oldenlandia latifolia as a synonym of O. microtheca DC, but the type of O.

latifolia (see above) has flat seeds and reticulate testas, as opposed to O. microtheca (Schltdl. & Cham.) DC.

which has angular seeds with the areole walls coalescent. The basionym O. latifolia thus supplants the

previously accepted names, Hedyotis exigula and Houstonia gracilis.

A paper on Oldenlandia (Terrell & Robinson 2006) provided a key to Oldenlandia microtheca and

Hedyotis latifolia (Mexotis latifolia), two superficially similar species differing by seed characters and chro-

mosomenumbers (the former n = 11. latter n = 17).

Mexiotis latifolia is a variable species. Its relationships to the other four species in Mexiotis remain to

be determined. It resembles Houstonia purpurea L. of eastern U.S. in aspect and leaf shape and size, but

differs in seed:
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3. Mexotis kingii (Terrell) Terrell & H. Rob., comb. nov. (Figs. 2, 3). Houstonia Unga Terrell, Button* 32:491. 1980.

Hedyotis kingii (Terrell) G.L. Nesom, Syst. Bot. 13:434. 1988. Type: MEXICO. Oaxaca: E-facing slopes, mountains along rt. 175, 28

2000 m; not common; full si 107 (holoiwe: MICH!, 2 sheets, one flowering, one fruiting).

Perennial herbs with thick, woody roots. Stems to 45 cm tall, to ca. 5 mmthick and somewhat woody toward

base, tan or straw-colored, subterete, rather stout, erect, glabrous, branched. Leaves with petioles to 10 mm
long, blades 40-85 x 8-30 mm, elliptic, ovate, or lanceolate-ovate, acuminate, glabrous, slightly paler be-

neath. Stipules to 2 mmlong, broadly rounded, lobed, the central lobe with recurved glandular hairs. In-

florescence in terminal, few-flowered cymes, widely branching, to 8 x 11 cm, flowers heterostylous, pedicels

to 13 mmlong, very slender or filiform. Hypanthium glabrous; calyx lobes 1.5-4.7 x 0.3-0.8 mm, 1/2-3/4

as long as corolla tube, linear or narrowly lanceolate, acute or acicular, sometimes divaricately spreading.

Corollas 7-13 mmlong, broadly funnelform, white or light purple, glabrous externally; tube 3-9 mm, 3-7

mmwide at throat, glabrous or puberulent within; lobes 2.5-7.0 x 1.5-3.3 mmwide, shorter than to

slightly longer than the tube, ovate, glabrous or puberulent within. Pin flowers with stigma lobes 0.5-1.3

mmlong, narrowly oblong or linear, near corolla throat or slightly exserted, anthers located at 1/3-1/4-point

from base of corolla tube. Thrum flowers with anthers 1.3-2.0 mmlong, narrowly oblong, purple, attached

at corolla throat, subsessile or filaments to 1.5 mmlong, stigmas located at 1/4-point from base to midpoint

of corolla tube. Capsules (only previous year's dehisced capsules seen) 3-4 x 3-4 mm, subglobose, thin-

walled, glabrous, 3/4-7/8 inferior. Seeds 0.6-1.1 x 0.5-0.9 mm, dark brown, moderately to slightly com-

pressed, often polygonal in outline, obtusely angulate or obtusely ridged, margins rounded, hilum puncti-

form, testa finely reticulate, areoles small, isodiametric. Pollen illustrated in Terrell et al. 1986, figs 21, 22.

Plant and seeds illustrated here in Figures 2, 3. Chromosome number unknown.

Phenology.— Flowering December to July.

Distribution.— Mexico: Oaxaca. Original collection in a cloud forest of the Sierra Juarez range along or

near highway 175 from Ixtlan de Juarez to Valle Nacional, 28 kmsouth of Valle Nacional. Additional occur-

rences in Oaxaca cited below are mostly along hwy. 175 between Tuxtepec and Oaxaca city; the location of

Tarabunde is unknown. On 22 July 1987 Stephen Koch and Terrell, somewhat hampered by a torrential

rain, searched unsuccessfully for the species along Highway 175.

i, Delgadillo 121 (MEXU), report,

i (Lorence) Terrell & H. Rob., comb, i

The following description is modified from that of David Lorence (1997). Perennial herbs. Stems 45-80 cm

tall, branching from the base with several erect stems 2.0-3.5 mmdiam. and somewhat woody toward base,

terete, glabrous. Leaves with petioles 3.5-5 mmlong, blades (25-H5-100 x 10-40 mm, elliptic to ovate-

elliptic, the base often decurrent, apex acuminate, glabrous, chartaceous, margins sometimes with few small

teeth. Stipule body to 4 mmlong, truncate or deltate, with apical and lateral linear gland-tipped teeth 1-3
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Fig. 2. Seeds of holotype of y SEM. A, B. Seeds polygonal, flat, slightly oi

mmlong. Inflorescences terminal, compound cymes 3-15 x 6-18 cm, subtended by reduced leaves, branch-

ing dichasially to 2° or 3°, the primary branches 2-5 cm long, e axes slender, glabrous, subtended by

stipule-like bracts, flowers on filiform pedicels 7-32 mmlong. Hypanthium broadly obconic, glabrous.

Calyx lobes 1-2 x 1-2 mm, deltate, glabrous. Corolla in bud quadrangular, rounded at apex, at anthesis

5-6.5 mmlong; tube 2-2.5 mmlong glabrous, lobes 3-4 mmlong, erect or slightly spreading, elliptic, acute

at apex, externally glabrous, internally villosulous with crinkled, white trichomes. Stamens attached near

middle of tube below sinuses, the filaments 0.5 mmlong, anthers 1 mmlong, linear-elliptic, style 2-2.5

mm. Stigma lobes 1 mmlong, linear. Capsules 2-3 x 3-4 mm, slightly wider than long, 1/2 inferior, thin-

walled. Seeds immature. Plant illustrated in Lorence 1997.

Phenology.— Collected in flower in March, and in flower and fruit in June and September.

Distribution.— Known only from the area around the type locality in cloud forest at ca. 1900 m. near

Totontepec in the mountainous Mixe District of Oaxaca.

Notes.— Lorence (1997) compared certain characters of M. terrellii with those of M. galeottii and M. kingii.

Mexotis terrellii particularly resembles M. kingii, as summarized in Table 1.
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5 lorencei Terrell & H. Rob., sp. nov. (Figs. 4, 5). Type: Mexico, c

This description is based only on one large branch in fruiting condition. Perennial herb to 80 cm tall. Stems

8 mmor more thick, widely branched. Leaves with slender petioles 10-25 mmlong, blades 70-110 x 13-30

mm, elliptic or ovate-lanceolate, acuminate. Stipule body to ca. 5 mmlong, with several linear apical and

lateral gland-tipped teeth to 10 mmlong. Inflorescence in fruiting condition only, pedicels to ca. 15 mm
long, slender. Calyx lobes ca. 5-6 mmlong, linear or narrowly lanceolate. Corollas lacking. Capsules mature,

5-5.5 x 6-7 mm, distinctly wider than long. Seeds (only a few available) 1.4-1.8 x 1.4-1.8 mm, dark brown,

orbicular or broadly elliptic in outline, thin, strongly (cupulate) to moderately concave-convex, hilum punc-

tiform, testa reticulate, areoles not clearly visible. Fig. 5.

Distribution and habitats.— The collection label stated "Negro con calizas," which we suppose referred

to black soil with limestone or limey soil. The locality was in a disturbed pine-oak forest on the west side

of Oaxaca not far from the Guerrero border. This area is roughly 100 miles or 160 km from the other species

and we have not seen any related collections from this part of Oaxaca.
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I.Calzada 19568, isotype (PTBG).



60-150 15-55 to 45

40-85 X 1 2-38 4-32(-45) x 3-24 40-85 X 8-30

3.5x2.5-5 no data to8x11

Calyx lobes I

Notes. —Wename this species for David Lorence, who called our attention to the Calzada collection

and who has contributed much to knowledge of Rubiaceae in Mexico.

This species resembles the other three species with stout woody stems and large leaves. Although only

one collection is known, there are capsule, seed and stipule characters for consideration. The capsules and

seeds are distinctly larger than in other species. The seeds have a thin, strongly (cupulate) to moderately

concavo-convex body. Other species in this genus have flat or slightly concavo-convex seeds.

David Lorence provided loans and important data on Mexotis galeottii, M. terrellii, and M. lorencei. In earlier

times Stephen Koch provided very helpful field assistance. Wethank Scott Whittaker, Electron Microscope

Laboratory, Smithsonian Institution, for the SEMillustrations, and Marjorie Knowles and Alice Tangerini

for preparing the figures. David Lorence and Warren Wagner are thanked for providing in-depth reviews

of the manuscript. The curators of the cited herbaria helpfully provided Terrell with loans during a number

of years long past.
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